Inhibition of human adult and fetal heme oxygenase by new synthetic heme analogues.
Heme oxygenase (HO) is the rate-limiting enzyme for heme degradation, and elevated levels of HO may be associated with a variety of pathologic disturbances. A limited number of HO inhibitors such as the metalloporphyrins have been proposed as possible chemotherapeutic agents for the treatment of hyperbilirubinemia. We undertook the study of various natural newly synthesized heme analogues as possible inhibitors of HO in human adult and fetal liver microsomes. We investigated two compounds with substitutions at the 2 and 4 position of the porphyrin ring, iron deuteroporphyrin 2,4 disulfonic (1a) and iron deuteroporphyrin 2,4 bis glycol (1b), and two compounds with substitutions of aromatic groups on the methene bridges of the porphyrin molecule, meso-tetra-4-carboxyphenyl-porphine (2a) and meso-tetra-4-sulfonatophenyl-porphine (2b). When these heme analogues were incubated in the reaction media in the presence of heme, two of the analogues (1a) and (1b) inhibited the conversion of heme to bilirubin. This inhibition was 97% and 65% respectively for (1a) and (1b) when both were present in 30 microM concentrations. Both of these compounds exhibited competitive type inhibition. The kI for the more potent inhibitor, (1b), was determined to be 0.30 microM. Porphyrins with aromatic substitutions at the methene bridges (2a, 2b) did not inhibit the conversion of heme to bilirubin, even at relatively high concentrations. Furthermore, the specific activity of HO was significantly greater (5X) in fetal microsomes as contrasted with adult microsomes as contrasted with adult microsomes. Even though fetal microsomes had greater HO activity, 5 microM of compound (1b) caused a similar degree of inhibition in both adult and fetal preparations.(ABSTRACT TRUNCATED AT 250 WORDS)